The management of a morbidly obese parturient with a body mass index of 88 is reported. She developed asthma during the pregnancy. Lumbar epidural anaesthesia was successfully used for an elective caesarean section and tubal ligation.
A definition of morbid obesity is a body mass index (BMI, weight in kilograms divided by height in metres squared) of greater than 40 1 . The morbidly obese parturient has a higher incidence of obstetric 2 and perinatal complications 3 . Anaesthesia in these patients is also associated with an increased frequency and severity of complications 4 .
CASE HISTORY
The patient was a 39-year-old, gravida 5, para 4, Polynesian woman with a history of three previous lower segment caesarean sections (LSCS) under general anaesthesia. An anaesthetic review was requested at 35 weeks gestation as the obstetricians recognized her to be of high risk. An elective LSCS and tubal ligation at 38 weeks gestation was planned.
The patient weighed 225 kg and was 160 cm tall (BMI 88). The patient had weighed 155 kg at term in her previous pregnancy, 11 years before. Her abdominal panniculus extended to her thighs. She had several fat pads in her thoracic and lumbar regions ( Figure 1 ). Although regional anaesthesia had been attempted in the past, it had not been successful. Her neck was short and thick, but there was a full range of movement and she had a Mallampati score of 1. In the past she had been intubated without difficulty, however the peak airway pressure during ventilation had been noted to be in the mid-forties (cm H 2 O).
This pregnancy was complicated by adult onset asthma. The patient had been admitted with an infective exacerbation of her asthma at 20 weeks. She was a non-smoker. Her medications included inhalers of salbutamol, beclomethasone dipropionate and ipratropium bromide and prednisone 5 mg orally, daily. There was widespread bilateral wheeze on chest auscultation and her peak expiratory flow rate was 540 l/min. Review by the respiratory physicians indicated she was being appropriately managed, but intravenous steroid cover during the operative and the postoperative periods was suggested. Chest physiotherapy and early mobilization was also advised. Cardiovascular examination and her electrocardiogram (ECG) were normal. Haematology and serum biochemistry was normal. Four units of blood were crossmatched.
Risks of both regional and general anaesthesia were discussed. An epidural or a spinal-epidural combination (CSE) was planned. Two consultant anaesthetists were rostered for the case, which was scheduled as the only elective LSCS in the morning. A senior anaesthetic technician was available. High dependency unit (HDU) admission postoperatively was arranged. An off-site intensive care unit was also forewarned. The patient was premedicated with ranitidine 150 mg orally the night before, and repeated two hours prior to surgery. Sodium citrate 30 ml was given in the operating theatre.
The operation was performed on a special delivery suite bed that could be tipped head-down. Two 16 gauge peripheral lines were established and a 20 gauge cannula was inserted in the left radial artery for arterial pressure monitoring. Hydrocortisone 100 mg IV was given. Oxygen 4 l/min was administered via a Hudson mask to maintain oxygen saturation above 96%. Prior to attempting regional anaesthesia, a difficult intubation trolley was made available and resuscitation and general anaesthetic drugs drawn up.
The patient was positioned for epidural insertion in the sitting position with the feet firmly planted on a high stool. The lumbar fat pads were strapped firmly with adhesive tape (Figure 2 ). The patient was instructed to maximally arch her lower back. Bony anatomy was difficult to palpate.
An aseptic technique was used. Lignocaine 1% with 1:200 000 adrenaline 12 ml was injected in the midline, in the region of the L2-3 interspace. The first two passes with a standard 16-gauge Tuohy (Portex) needle were met with bony resistance. With the patient assisting verbally in localizing the midline, the Tuohy needle was redirected. On the third pass, the standard Tuohy needle was substituted with an extra long 15 cm Tuohy needle. The epidural space was located at a depth of 13 cm. No CSF, blood or parasthesiae were encountered. Lignocaine 2% 3 ml with 1:200 000 adrenaline was injected through the Tuohy needle. A CSE was not possible with the extra long Tuohy needle. The blood pressure (BP) was 180/90 prior to the injection of the test dose. The epidural catheter was then threaded to the 18 cm mark at the skin and strapped horizontally across the back.
The patient was placed supine with a wedge under her right side. The abdominal panniculus was strapped cephalad with adhesive tape. After a total of 12 ml of 2% lignocaine with 1:200 000 adrenaline and fentanyl 60 µg was administered epidurally in three increments over 15 minutes, a block of T4 bilaterally was achieved. The BP dropped to 100/60 mmHg, by which time one litre of crystalloid had been infused. Ephedrine 12 mg and metaraminol 3 mg were given incrementally to maintain the systolic blood pressure above 100 mmHg.
The surgical team comprised a consultant obstetrician and two registrars delivered the baby via a Pfannenstiel incision. The neonatal Apgars were 6 and 10 at 5 and 10 minutes respectively. The birth weight was 3880 g. The procedure was relatively uneventful, taking about an hour with a blood loss of approximately 800 ml. A total of 3 litres of crystalloid were infused. Syntocinon 5 units was injected immediately after delivery followed by an infusion of 30 units of syntocinon in 500 ml of saline.
Prior to completion of the procedure, a total of 10 ml of bupivacaine 0.25% with adrenaline 1:400 000 was injected into the wound and bilateral ilioinguinal blocks performed using 30 ml of bupivacaine 0.25% with adrenaline 1:400 000. On completion of the procedure, paracetamol 2 g was administered rectally. The epidural catheter was left in situ for postoperative analgesia.
Following surgery the patient was placed in the HDU. Supplementary oxygen was administered and oxygen saturation charted for 72 hours, chest physiotherapy arranged and subcutaneous heparin 5000 units twice daily charted for prophylaxis of deep vein thrombosis (DVT). The patient was reviewed daily by the anaesthesia-based acute pain service. Regular boluses of 25 mg of epidural pethidine were administered three-hourly for 48 hours. These provided excellent analgesia enabling early mobilization.
The patient stayed in HDU overnight. Hydrocortisone cover was given for 24 hours. The patient was nursed in the semi-recumbent position. Fourhourly nebulizers of salbutamol were required for 24 hours. She made an excellent postoperative recovery, being discharged from hospital on the fifth postoperative day.
DISCUSSION
Morbid obesity is associated with disease states that are of special interest to the anaesthetist. These include coronary artery disease, hypertension, preeclampsia, liver dysfunction, Pickwickian syndrome, respiratory dysfunction, gastro-oesophageal reflux, thrombo-embolism, diabetes and big babies 5 . Morbidly obese patients require meticulous forward planning and early anaesthetic referral allows an opportunity to not only assess the risks and benefits of different management options, but to also ensure the patient's medical status is optimized preoperatively. This may require referral to appropriate specialists. It also allows for adequate senior anaesthetic, surgical and nursing staffing to be allocated in the perioperative care. These patients may also require the procurement of specialist equipment for theatre.
As the maximum recommended weight limit of 175 kg for the theatre table was exceeded and the table was not wide enough, surgery was performed on a special delivery suite bed. The bed (HNE Healthcare, United Kingdom) has a firm base ensuring a level patient. It can be tipped head-down manually with an electronic adjustment available for height and headup tilt. This is normal equipment in our institution which is a tertiary referral hospital. This facility minimizes the need for lifting these patients, lifting being a potential hazard to both patient and staff 6 .
Regional anaesthesia offers significant advantages in the morbidly obese patient 5 and its use for LSCS has been reported 7, 8 . It avoids the need for general anaesthesia as difficult intubations are frequently encountered in morbidly obese parturients 4, 5 .
There are significant changes in pulmonary function in obese patients 9 and regional anaesthesia avoids the need to ventilate such patients. However, in morbidly obese patients there is a significant reduction in the functional residual capacity (FRC) such that the closing capacity exceeds FRC during tidal breathing, leading to a reduction in arterial oxygen tension. Caution should be exercised with regional anaesthesia, especially when the block extends beyond the umbilicus, since paralysis of the intercostal muscles, in combination with assumption of a supine posture, may provoke respiratory failure 6 . Assumption of the supine position can be fatal in some morbidly obese patients if their cardiac reserve is limited 5 .
The epidural catheter permits the administration of epidural opioids postoperatively, enabling early mobilization. This, in addition to subcutaneous heparin, is important for the prevention of thromboembolic disease. The use of elasticized stockings is impractical in morbidly obese patients because of the non-availability of appropriate sizes for these patients. However the use of intermittent pneumatic compression systems may be beneficial by augmenting venous flow and inducing fibrinolytic activity for DVT prevention during and after surgery and during periods of immobility 10 . The knee-high, foam, singlepulse intermittent pneumatic compression device produces a significantly higher venous blood-flow augmentation than the thigh-high, vinyl sequentialpulse system 10 .
We inserted the epidural needle and catheter with the patient in the sitting position 5, 6 , because this position allows easier identification of the mid-line when the surface anatomy is ill-defined. One review reports the possible use of ultrasound for guiding the Tuohy needle into the epidural space of pregnant women 5 . A technique the author finds useful is to have the patient verbally assist in locating the mid-line. Extralong needles may be required and should be readily available 5, 6 . Presently there is no CSE kit available that accommodates a needle-through-needle technique when a long Tuohy needle is required. Successful epidural placement requires persistence in morbidly obese patients as the initial epidural failure rate is high 4 . Ample time must be made available to ensure the successful insertion and function of any regional anaesthetic technique.
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In this case the abdominal panniculus was strapped cephalad. This has the potential to increase the work of breathing and reduce venous return, as in some morbidly obese parturients the panniculus may weigh up to 70 kg. Suspending the abdominal panniculus vertically would help alleviate these problems 8 .
The co-existing diseases and the technical difficulties encountered in the morbidly obese parturient make such patients especially challenging for both the anaesthetist and the surgeon.
